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(57) ABSTRACT

A liquid crystal panel and a liquid crystal display are dis-
closed. The liquid crystal display includes a liquid crystal cell
having a light incident side and a light emitting side, a first
polarizer arranged on the light incident side of the liquid
crystal panel, a second polarizer arranged on the light emit-
ting side of the liquid crystal panel, and a half wave plate
arranged between the first polarizer and the liquid crystal cell.
An absorbing axis of the first polarizer is parallel to the
absorbing axis of the second polarizer, and an angle between
aslow axis of the half wave plate and the absorbing axis of the
first polarizer is 45 or 135 degrees. In this way, the liquid
crystal display with the two polarizers parallel to each other
can be in all-black state when no voltage is applied. In addi-
tion, the contrast is greatly enhanced.

8 Claims, 6 Drawing Sheets
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LIQUID CRYSTAL PANEL AND THE LIQUID
CRYSTAL DISPLAY

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present disclosure relates to liquid crystal display tech-
nology, and more particularly to a liquid crystal panel and a
liquid crystal display (LCD).

2. Discussion of the Related Art

In LCDs, polarizers absorbs the lights orthogonal to the
polarized axis, and only allows the lights radiating along the
polarized axis to pass through such that the lights are con-
verted to be polarized beams.

Vertical alignment (VA) mode relates to the alignment of
the liquid crystal orthogonal to a substrate. The VA-mode
LCDs are generally characterized by attributes such as a wide
viewing angle, high contrast, and no need to perform rubbing
alignment. As such, VA-mode is usually adopted for the large
scale LCDs.

When the voltage is not applied, incident lights passing
through the VA-mode liquid crystal cell are not deviated, and
thus the orientations of the absorbing axis of the up polarizer
and the down polarizer, i.e., that are orthogonal or parallel to
each other, determine whether the LCD is in all-black state or
in all-white. As shown in FIGS. 1a and 15, the LCD is in the
all-white state while the absorbing axis of the up polarizer and
the down polarizer are parallel, and the LCD is in the all-black
state while the absorbing axis of the up polarizer and the down
polarizer are orthogonal.

Generally, while the voltage is not applied, the LCD is in
the all-black state. As such, the brightness is low in the dark
state and the contrast is enhanced. In addition, if one pixel is
damaged in such state, only a dark pixel is shown, which
causes less effect to the display performance.

However, in the large-scale LCD manufacturing process,
the dimension of the liquid crystal panel is larger than the
width of the coiled polarizer material. The coiled polarized
material cannot be cut to manufacture the polarizer with the
same size. Thus, the large-scale LCD cannot be in the all-
black state under typical configuration.

Another solution is to vertically splicing the up and down
polarizers. However, the spliced portion may result in a bright
line, which is not acceptable for the LCDs.

SUMMARY

The object of the invention is to provide a liquid crystal
panel including two parallel-spliced polarizers, and the liquid
crystal panel may be in the all-black state when no voltage is
applied.

In one aspect, a liquid crystal panel includes: a liquid
crystal cell comprising a light incident side and a light emit-
ting side; a first polarizer arranged on the light incident side of
the liquid crystal panel; a second polarizer arranged on the
light emitting side of the liquid crystal panel; a halfwave plate
arranged between the first polarizer and the liquid crystal cell;
and wherein an absorbing axis of the first polarizer is parallel
to the absorbing axis of the second polarizer, and an angle
between a slow axis of the half wave plate and the absorbing
axis of the first polarizer is 45 degrees.

Wherein the liquid crystal panel further includes two bi-
axial compensation films arranged respectively between the
first polarizer and the liquid crystal cell and between the half
wave plate and the liquid crystal cell.

Wherein when the angle between the slow axis of the
bi-axial compensation film and the absorbing axis of the
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2

polarizer on the same side is 90 degree, a central point bright-
ness decreases and then increases in accordance with the
increase of the compensation value at a predetermined wave-
length.

Wherein the central point of the liquid crystal panel has a
minimum brightness when the compensation value of the half
wave plate equals to half of the predetermined wavelength.

Wherein when the angle between the slow axis of the
bi-axial compensation film and the absorbing axis of the
polarizer on the same side is 45 degree, a central point bright-
ness decreases and then increases in accordance with the
increase of the sum of the compensation value of the half
wave plate and the compensation value of the bi-axial com-
pensation films at a predetermined wavelength.

Wherein when the angle between the slow axis of the
bi-axial compensation film and the absorbing axis of the
polarizer on the same side is 135 degree, a central point
brightness decreases and then increases in accordance with
the increase of the sum of the compensation value of the half
wave plate and the compensation value of the bi-axial com-
pensation films at a predetermined wavelength.

Wherein the central point of the liquid crystal panel has the
minimum brightness when the sum of the compensation
value of the half wave plate and the compensation value of the
bi-axial compensation films at the predetermined wavelength
equals to half of the predetermined wavelength.

Wherein the predetermined wavelength is of the range
from 380 nm to 780 nm.

Wherein the predetermined wavelength is of the range
from 450 nm 650 nm.

In another aspect, a liquid crystal panel includes: a liquid
crystal cell comprising a light incident side and a light emit-
ting side; a first polarizer arranged on the light incident side of
the liquid crystal panel; a second polarizer arranged on the
light emitting side ofthe liquid crystal panel; a halfwave plate
arranged between the first polarizer and the liquid crystal cell;
and wherein an absorbing axis of the first polarizer is parallel
to the absorbing axis of the second polarizer, and an angle
between a slow axis of the half wave plate and the absorbing
axis of the first polarizer is 135 degrees.

Wherein the liquid crystal panel further includes two bi-
axial compensation films arranged respectively between the
first polarizer and the liquid crystal cell and between the half
wave plate and the liquid crystal cell.

Wherein when the angle between the slow axis of the
bi-axial compensation film and the absorbing axis of the
polarizer on the same side is 90 degree, a central point bright-
ness decreases and then increases in accordance with the
increase of the compensation value at a predetermined wave-
length.

Wherein the central point of the liquid crystal panel has the
minimum brightness when the compensation value of the half
wave plate equals to half of the predetermined wavelength.

Wherein when the angle between the slow axis of the
bi-axial compensation film and the absorbing axis of the
polarizer on the same side is 45 degree, a central point bright-
ness decreases and then increases in accordance with the
increase of the sum of the compensation value of the half
wave plate and the compensation value of the bi-axial com-
pensation films at a predetermined wavelength.

Wherein when the angle between the slow axis of the
bi-axial compensation film and the absorbing axis of the
polarizer on the same side is 135 degree, a central point
brightness decreases and then increases in accordance with
the increase of the sum of the compensation value of the half
wave plate and the compensation value of the bi-axial com-
pensation films at a predetermined wavelength.



US 9,213,200 B2

3

Wherein the central point of the liquid crystal panel has the
minimum brightness when the sum of the compensation
value of the half wave plate and the compensation value of the
bi-axial compensation films at the predetermined wavelength
equals to half of the predetermined wavelength.

Wherein the predetermined wavelength is of the range
from 380 nm to 780 nm.

Wherein the predetermined wavelength is of the range
from 450 nm 650 nm.

In another aspect, a liquid crystal display includes: a liquid
crystal display and a backlight module opposite to the liquid
crystal display, the backlight module supplies lights to the
liquid crystal panel, and wherein the liquid crystal panel
includes: a liquid crystal cell comprising a light incident side
and a light emitting side; a first polarizer arranged on the light
incident side of the liquid crystal panel; a second polarizer
arranged on the light emitting side of the liquid crystal panel,
a half wave plate arranged between the first polarizer and the
liquid crystal cell; and wherein an absorbing axis of the first
polarizer is parallel to the absorbing axis of the second polar-
izer, and an angle between a slow axis of the half wave plate
and the absorbing axis of the first polarizer is 45 degrees.

In another aspect, a liquid crystal display include: a liquid
crystal display and a backlight module opposite to the liquid
crystal display, the backlight module supplies lights to the
liquid crystal panel, and wherein the liquid crystal panel
includes: a liquid crystal cell comprising a light incident side
and a light emitting side; a first polarizer arranged on the light
incident side of the liquid crystal panel; a second polarizer
arranged on the light emitting side of the liquid crystal panel,
a half wave plate arranged between the first polarizer and the
liquid crystal cell; and wherein an absorbing axis of the first
polarizer is parallel to the absorbing axis of the second polar-
izer, and an angle between a slow axis of the half wave plate
and the absorbing axis of the first polarizer is 135 degrees.

BRIEF DESCRIPTION OF THE DRAWINGS

FIGS. 1a and 15 are schematic views of the liquid crystal
panel in all-black state and in all-white state when no voltage
is applied.

FIG. 2 is a schematic view of the liquid crystal panel in the
all-black state in accordance with one embodiment.

FIG. 3 is a trend view chart showing the central point
brightness associated with the compensation value of the half
wave plate when the wavelength equaling to 450 nm.

FIG. 4 is a trend view chart showing the central point
brightness associated with the compensation value of the half
wave plate when the wavelength equaling to 550 nm.

FIG. 5 is a trend view chart showing the central point
brightness associated with the compensation value of the half
wave plate when the wavelength equaling to 650 nm.

FIG. 6 is a relationship diagram illustrating the sum of the
compensation value of the half wave plate and two bi-axial
compensation films and the visible light wavelength.

FIG. 7 is a schematic view of the liquid crystal display in
accordance with one embodiment.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

Embodiments of the invention will now be described more
fully hereinafter with reference to the accompanying draw-
ings, in which embodiments of the invention are shown.

FIG. 2 is a schematic view of the liquid crystal panel in the
all-black state in accordance with one embodiment.
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The liquid crystal panel includes a liquid crystal cell 10, a
half wave plate 20, two bi-axial compensation films 31, 32, a
first polarizer 41, and a second polarizer 42.

The liquid crystal cell 10 has VA display mode and includes
liquid crystal. The liquid crystal cell 10 includes a light inci-
dent side and a light emitting side.

The first polarizer 41 is arranged on the light incident side
of the liquid crystal cell 10, and the second polarizer 42 is
arranged on the light emitting side of the liquid crystal cell 10.
It can be understood that the locations ofthe first polarizer 41
and the second polarizer 42 may be switched. The polarizer
42 may be switched. The absorbing axis of the first polarizer
41 is parallel to that of the second polarizer 42.

The half wave plate 20 is arranged between the first polar-
izer 41 and the liquid crystal cell 10. The half wave plate 20
may be replaced by other component capable of generating
the phase difference of 180 degrees or generating the optical
phase difference equaling to one-half wavelength.

The bi-axial compensation film 31 is between the half wave
plate 20 and the first polarizer 41. The bi-axial compensation
film 32 is between the second polarizer 42 and the liquid
crystal cell 10. It can be understood that the locations of the
bi-axial compensation films 31, 32 can be switched.

In one embodiment, the bi-axial compensation films 31, 32
are for correcting the phase shift occurring in different view-
ing angles such that the birefringence of the liquid crystal are
symmetrically compensated. The light leakage and the color
shift for large-scale LCDs may be greatly enhanced. In other
embodiments, the liquid crystal panel may not include the
bi-axial compensation films 31, 32.

To keep the liquid crystal panel in the all-black state while
no voltage is applied, proper parameters of the half wave plate
20 and the angle between the slow axis of the half wave plate
20 and the absorbing axis of the first polarizer 41 are needed.
In addition, the parameters for the bi-axial compensation
films 31, 32 and the angle formed respectively by the slow
axis of the bi-axial compensation films 31, 32 and the first
polarizers 41, 42 have to be found.

The software “LCD Master” is adopted to perform corre-
sponding simulation. The pretilt angle equals to 89 degrees.
Each of the pixel in the liquid crystal cell 10 is divided into
four domains, and axial angles of the four domains are 45,
135, 225, and 315 degrees.

Blue-YAG LED light spectrum is adopted as the light
source. The central point brightness is defined as 100 nit. The
light distribution is Lambert’s distribution.

The term “dark-state brightness” refers to the brightness
when no voltage (0V) is applied to the liquid crystal cell 10.
The term “bright-state brightness” refers to the brightness
when the voltage (7V) is applied to the liquid crystal cell 10.
The dark-state brightness and the bright-state brightness are
measured in units of nit. The contrast refers to the ratio
between bright-state brightness and bark-state brightness.

Table 1 shows the dark-state brightness, bright-state
brightness and the contrast of the liquid crystal panel in all-
black state in FIG. 1.

TABLE 1
ov v
dark-state bright-state
brightness brightness contrast
0.019966 34.348 1720

Table 2 shows the parameters of the half wave plate 20
when the wavelength equals to 450, 550, 650 nm
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TABLE 2
Parameters of the half
wave plate 20
Wavelength Nx Ny
450 nm 1.54921 1.54098
350 nm 1.54089 1.53270
650 nm 1.53610 1.52797

As shown in Table 2, Nx represents the reflective rate of the
x-axis of the half wave plate 20, Ny represents the reflective
rate of the y-axis of the half wave plate 20, d represents the
thickness of the half wave plate 20, and R0 represents the
compensation value of the half wave plate 20 at a predeter-
mined wavelength. Equation (1) is satisfied.

RO=(Nx-Ny)xd M

It can be seen from Equation (1) that the compensation
value of the half wave plate 20 at the predetermined wave-
length may be adjusted by adjusting the thickness (d) or the
reflective rate Nx, Ny.

Table 3 shows the simulation results of different condi-
tions, such as the liquid crystal panel is in all-black state when
no voltage is applied, and the liquid crystal panel is in all-
white state when the voltage is applied. The angle respec-
tively between the bi-axial compensation films 31, 32 and the
absorbing axis of the first polarizer 41, the second polarizer
42 is 90 degrees.

TABLE 3
ov A%

Dark-state  Bright-state

brightness  brighmess Contrast
The angle between the slow axis of 0.4885 343 70
the half wave plate 20 and the
absorbing axis of the first polarizer 41
is 45 or 135 degrees
The slow axis of the half wave plate 3543 0.915 39

20 is parallel to or vertical to the
absorbing axis of the first polarizer 41

As shown in Table 3, when the slow axis of the half wave
plate 20 is parallel to or vertical to the absorbing axis of the
first polarizer 41, the liquid crystal panel is in all-white state
when no voltage is applied. When the angle between the slow
axis of the half wave plate 20 and the first polarizer 41 is 45 or
135 degrees, the liquid crystal panel is in all-black state when
no voltage is applied. When no voltage is applied, the dark-
state brightness of the liquid crystal panel is high, and the
contrast is low. Thus, the parameters of the half wave plate 20
have to be adjusted to reduce the dark-state brightness.

The incident lights with wavelength equaling to 450, 550,
and 650 nm are simulated to obtain the results as shown in
Table 1. As the reflective rate Nx, Ny of the half wave plate 20
at the predetermined wavelength are fixed, thus only the
compensation value R0 can be adjusted, that is, changing the
thickness (d) of the half wave plate 20. Below are two solu-
tions for simulating the compensation values R0 of the half
wave plate 20.

In solution 1, the angle between the slow axis of the half
wave plate 20 and the absorbing axis of the first polarizer 41
is 45 or 135 degrees. The angle between the slow axis of the
bi-axial compensation film 31 and the absorbing axis of the
first polarizer 41 is 90 degree. The angle between the slow
axis of the bi-axial compensation film 32 and the absorbing
axis of the second polarizer 42 is 90 degree. The sum of the
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6

compensation value R0 of the bi-axial compensation films 31,
32 is 112 nm. The compensation R0 of the half wave plate 20
is adjusted to simulate the trend of the central point brightness
of the liquid crystal panel.

In solution 2, the angle between the slow axis of the half
wave plate 20 and the absorbing axis of the first polarizer 41
is 45 or 135 degrees. The angle between the slow axis of the
bi-axial compensation film 31 and the absorbing axis of the
first polarizer 41 is 45 or 135 degrees. The angle between the
slow axis of the bi-axial compensation film 32 and the absorb-
ing axis of the second polarizer 42 is 45 or 135 degree. The
sum of the compensation value R0 of the bi-axial compensa-
tion films 31, 32 is 112 nm. The compensation R0 of the half
wave plate 20 is adjusted to simulate the trend of the central
point brightness of the liquid crystal panel.

FIG. 3 is a trend view chart showing the central point
brightness associated with the compensation value of the half
wave plate when the wavelength equaling to 450 nm.

As shown in FIG. 3, the above solution 1 concludes that
when the angle between the slow axis of the bi-axial compen-
sation film 31 and the absorbing axis of the first polarizer 41
is 90 degree and the angle between the slow axis of the
bi-axial compensation film 32 and the absorbing axis of the
second polarizer 42 is 90 degree, the central point brightness
decreases and then increases in accordance with the increase
of the compensation value R0 of the half wave plate 20. In
addition, when the compensation value R0 of the half wave
plate 20 is only half of the 450 nm, that is, 225 nm, the central
point has a minimum brightness.

The solution 2 concludes that when the angle between the
slow axis of the bi-axial compensation film 31 and the absorb-
ing axis of the first polarizer 41 is 45 or 135 degrees and the
angle between the slow axis of the bi-axial compensation film
32 and the absorbing axis of the second polarizer 42 is 45 or
135 degree, the central point brightness decreases and then
increases in accordance with the increase of the sum of the
compensation value R0 of the half wave plate 20 and that of
the bi-axial compensation films 31, 32. In addition, when the
sum of the compensation value RO of the half wave plate 20
and that of the bi-axial compensation films 31, 32 is only half
of the 450 nm, that is, the compensation value R0 of the half
wave plate 20 is 113 nm, the central point has the minimum
brightness.

FIG. 4 is a trend view chart showing the central point
brightness associated with the compensation value of the half
wave plate when the wavelength equaling to 550 nm.

As shown in FIG. 4, solution 1 concludes that when the
angle between the slow axis of the bi-axial compensation film
31 and the absorbing axis of the first polarizer 41 is 90 degree
and the angle between the slow axis of the bi-axial compen-
sation film 32 and the absorbing axis of the second polarizer
42 is 90 degree, the central point brightness decreases and
then increases in accordance with the increase of the com-
pensation value RO of the half wave plate 20. In addition,
when the compensation value R0 of the half wave plate 20 is
only half of the 550 nm, that is, 275 nm, the central point has
the minimum brightness.

The solution 2 concludes that when the angle between the
slow axis of the bi-axial compensation film 31 and the absorb-
ing axis of the first polarizer 41 is 45 or 135 degrees and the
angle between the slow axis of the bi-axial compensation film
32 and the absorbing axis of the second polarizer 42 is 45 or
135 degree, the central point brightness decreases, and then
increases in accordance with the increase of the sum of the
compensation value R0 of the half wave plate 20 and that of
the bi-axial compensation films 31, 32. In addition, when the
sum of the compensation value R0 of the half wave plate 20
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and that of the bi-axial compensation films 31, 32 is only half
of the 550 nm, that is, the compensation value R0 of the half
wave plate 20 is 163 nm, the central point has the minimum
brightness.

FIG. 5 is a trend view chart showing the central point
brightness associated with the compensation value of the half
wave plate when the wavelength equaling to 650 nm.

As shown in FIG. 5, solution 1 concludes that when the
angle between the slow axis of the bi-axial compensation film
31 and the absorbing axis of the first polarizer 41 is 90 degree
and the angle between the slow axis of the bi-axial compen-
sation film 32 and the absorbing axis of the second polarizer
42 is 90 degree, the central point brightness decreases, and
then increases in accordance with the increase of the com-
pensation value RO of the half wave plate 20. In addition,
when the compensation value R0 of the half wave plate 20 is
only half of the 650 nm, that is, 325 nm, the central point has
the minimum brightness.

The solution 2 concludes that when the angle between the
slow axis of the bi-axial compensation film 31 and the absorb-
ing axis of the first polarizer 41 is 45 or 135 and the absorbing
axis of the first polarizer 41 is 45 or 135 degrees and the angle
between the slow axis of the bi-axial compensation film 32
and the absorbing axis of the second polarizer 42 is 45 or 135
degree, the central point brightness decreases, and then
increases in accordance with the increase of the sum of the
compensation value R0 of the half wave plate 20 and that of
the bi-axial compensation films 31, 32. In addition, when the
sum of the compensation value R0 of the half wave plate 20
and that of the bi-axial compensation films 31, 32 is only half
of the 650 nm, that is, the compensation value R0 of the half
wave plate 20 is 213 nm, the central point has the minimum
brightness.

It can be understood that the sum of the compensation
value RO of the half wave plate 20 and that of the bi-axial
compensation films 31, 32 is configured to be, but not limited
to, 112 nm. The only requirement is that the above sum is only
half of the predetermined wavelength.

It can be referred from the wavelength that are simulated in
the above solutions, equaling to 450 nm, 550 nm and 650 nm,
can be expanded to the visible light ranging from 380 nm to
780 nm.

FIG. 6 is a relationship diagram illustrating the sum of the
compensation value of the half wave plate and two bi-axial
compensation films and the visible light wavelength.

As shown in FIG. 6, the sum of the compensation value R0
of the half wave plate 20 and that of the bi-axial compensation
films 31, 32 corresponds to half of the visible light wave-
length.

Table 4 shows the simulation results of the dark-state
brightness, bright-state brightness and the contrast of the
liquid crystal panel in all-black state. Preferably, the angle
between the slow axis of the half wave plate 20 and the
absorbing axis of the first polarizer 41 is 45 or 135 degrees,
the angle between the slow axis of the first bi-axial compen-
sation film 31 and the absorbing axis of the first polarizer 41
is 45 or 135 degree, and the angle between the slow axis of the
bi-axial compensation film 32 and the absorbing axis of the
second polarizer 42 is 45 or 135 degree. The sum of the
compensation value R0 of the half wave plate 20 and that of
the bi-axial compensation films 31, 32 is one-half of the
visible light wavelength.
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TABLE 4
0VLV TVLV
Dark-state brightness Bright-state brightness Contrast
0.02015 34.618 1718

It can be seen from Table 4 that the bright-state brightness
is not reduced while the dart-state brightness is greatly
reduced, and the contrast is greatly enhanced. The contrast of
the liquid crystal panel of the above embodiments, which is
about 1718, equaling to the contrastof the conventional liquid
crystal panel in Table 1.

FIG. 7 is a schematic view of the liquid crystal display in
accordance with one embodiment.

As shown in FIG. 7, the liquid crystal display 1 includes the
liquid crystal panel 2 and a backlight module 3 opposite to the
display panel 2. The back frame 3 supplies lights to the liquid
crystal panel 2.

Itis believed that the present embodiments and their advan-
tages will be understood from the foregoing description, and
it will be apparent that various changes may be made thereto
without departing from the spirit and scope of the invention or
sacrificing all of its material advantages, the examples here-
inbefore described merely being preferred or exemplary
embodiments of the invention.

What is claimed is:

1. A liquid crystal panel, comprising:

a liquid crystal cell comprising a light incident side and a

light emitting side;

a first polarizer arranged on the light incident side of the

liquid crystal panel;

asecond polarizer arranged on the light emitting side of the

liquid crystal panel;

a half wave plate arranged between the first polarizer and

the liquid crystal cell; and
wherein an absorbing axis of the first polarizer is parallel to
the absorbing axis of the second polarizer, and an angle
between a slow axis of the half wave plate and the
absorbing axis of the first polarizer is 45 degrees;

wherein the liquid crystal panel further comprises two
bi-axial compensation films arranged respectively
between the first polarizer and the liquid crystal cell and
between the half wave plate and the liquid crystal cell,
and

wherein when the angle between the slow axis of the bi-

axial compensation film and the absorbing axis of the
polarizer on the same side is 90 degree, a central point
brightness decreases and then increases in accordance
with the increase of the compensation value at a prede-
termined wavelength.

2. The liquid crystal display as claimed in claim 1, wherein
the central point of the liquid crystal panel has a minimum
brightness when the compensation value of the half wave
plate equals to half of the predetermined wavelength.

3. The liquid crystal display as claimed in claim 1, wherein
when the angle between the slow axis of the bi-axial compen-
sation film and the absorbing axis of the polarizer on the same
sideis 45 degree, a central point brightness decreases and then
increases in accordance with the increase of the sum of the
compensation value of the half wave plate and the compen-
sation value of the bi-axial compensation films at a predeter-
mined wavelength.

4. The liquid crystal display as claimed in claim 3, wherein
the central point of the liquid crystal panel has the minimum
brightness when the sum of the compensation value of the
half wave plate and the compensation value of the bi-axial
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compensation films at the predetermined wavelength equals
to half of the predetermined wavelength.

5. The liquid crystal display as claimed in claim 1, wherein
when the angle between the slow axis of the bi-axial compen-
sation film and the absorbing axis of the polarizer on the same
side is 135 degree, a central point brightness decreases and
then increases in accordance with the increase of the sum of
the compensation value of the half wave plate and the com-
pensation value of the bi-axial compensation films at a pre-
determined wavelength.

6. The liquid crystal display as claimed in claim 1, wherein
the predetermined wavelength is of the range from 380 nm to
780 nm.

7. The liquid crystal display as claimed in claim 6, wherein
the predetermined wavelength is of the range from 450 nm
650 nm.

8. A liquid crystal display, comprising:

aliquid crystal display and a backlight module opposite to

the liquid crystal display, the backlight module supplies
lights to the liquid crystal panel, and wherein the liquid
crystal panel comprises:

a liquid crystal cell comprising a light incident side and a

light emitting side;

10

20

10

a first polarizer arranged on the light incident side of the
liquid crystal panel;

asecond polarizer arranged on the light emitting side of the
liquid crystal panel;

a half wave plate arranged between the first polarizer and
the liquid crystal cell; and

wherein an absorbing axis of the first polarizer is parallel to
the absorbing axis of the second polarizer, and an angle
between a slow axis of the half wave plate and the
absorbing axis of the first polarizer is 45 degrees;

wherein the liquid crystal panel further comprises two
bi-axial compensation films arranged respectively
between the first polarizer and the liquid crystal cell and
between the half wave plate and the liquid crystal cell;
and

wherein when the angle between the slow axis of the bi-
axial compensation film and the absorbing axis of the
polarizer on the same side is 90 degree, a central point
brightness decreases and then increases in accordance
with the increase of the compensation value at a prede-
termined wavelength.

L S S T
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